Eighteen patients with active Crohn's disease were treated with one leukocytapheresis session per week for a five-week intensive therapy, decreasing to one leukocytapheresis session per month for five sessions of initial maintenance therapy. Nutritional indices, inflammatory reactions, flow cytometry profiles, and cytokine production were also assessed before and after the intensive and initial maintenance therapy. Nine of the patients (50%) attained remission at the end of the intensive therapy. The nine non-remission patients had exhibited longer periods of suffering and more severely affected sites prior to the therapy. In 14 of 18 patients (77.8%), the nutritional indices, Internal Organization of Inflammatory Bowel Disease (IOIBD) score and Crohn's Disease Activity Index (CDAI) improved from the pretherapy levels, but only the remission group (50% ) showed improvement in C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR). The remission group showed significantly higher pretherapy CD4+CD45+ cell ratios and interleukin-2 (IL-2) production than the non-remission group, and significantly lower activated cells. (Internal
Introduction
Crohn's disease is an inflammatory bowel disease of unknown etiology with an increasing incidence in recent years in Japan that is thought to be related to changes in lifestyle, and in particular diet (1). In a majority of patients the onset comes at a relatively early age, and the period of suffering is long. Treatments typically involve the use of corticosteroids (2), sulphasalazine (3), and 5-aminosalicylic acid (5-ASA) (4), immunosuppressants (5), and elemental diet (6, 7). The disease is particularly resistant to treratment among those with intestinal s tenosis, fistula, and complex anal fistulae.
Leukocytapheresis with leukocyte removal filter (LCAP) has been applied to the treatment of various diseases in recent years (8, 9). Since 1992, we have used this procedure in the treatment of ulcerative colitis (with an efficacy rate in a preliminary study as high as 80%), and also in the treatment of aut oimmune diseases and fuluminant hepatitis (9, 10, 1 1).
Several reports have described the application of apheresis to the treatment of Crohn's disease. Plasmapheresis (12) and T-lymphocyte apheresis by centrifugation (13) have been reported to exert antiinflammatory effects in the active stages of Crohn's disease and to induce long-term remission, but it has also been reported that apheresis by centrifugation was found inappropriate for the long-term maintenance of remission, primarily because of the complexity and duration of sessions involving centrifugation ( 14).
Further studies are desirable to resolve these conflicting conclusions concerning the use and effects of centrifugation, but none have been reported, presumably in part because medication and nutritional therapy are effective in many cases for both induction and maintenance of remission and also because of the complexity involved in using centrifugation as the means of leukocyte removal. Medication and nutritional therapies, however, are not without problems. They are often burdensome to patients because of side effects of the medications (15, 16) and severe restrictions of peroral diet imposed by the Crohn's disease symptoms. Alternative or additional forms of intervention are therefore desirable in many cases, to permit a better quality of life for patients with this disease. The present study on the effects of treating Crohn's disease by LCAP was conducted with these objectives in mind. As no previous study had been performed in Japan on the use ofLCAP for Crohn's disease, it was necessary to conduct this in the form of a preliminary study, rather than in the more desirable form of a controlled study. The filters adopted for this study were leukocyte removal filters known to remove nearly 100% of granulocytes and monocytes, 70 to 80% of lymphocytes, and 30 to 40% of platelets, but little or no red blood cells (17, 18) . The protocol required long periods for both the intensive and the maintenance therapy, in view of the long term of treatment which is generally required for the control of Crohn's disease by drug therapy. Only patients currently receiving little or no drug administration were admitted into the study, to avoid interaction and confusion between the effects of the LCAP and drug therapies. Changes in clinical indices and other characteristics such as cell surface markers and cytokine production were observed, to permit as much insight as possible into the degree and nature of the effects of LCAP therapy on Crohn's disease patients.
Patients and Methods
Admission into this clinical study was limited to patients with active Crohn's disease who were currently receiving either no medication or only low-dose corticosteroids (10 mg/ day or less) and/or salazosulfapyridine (3.0 g/day or less) and further whose conditions were not changed after the patients had been hospitalized and were treated by additional total parenteral nutrition or total elemental diets for one week. The study began in February 1993. Of the eighteen patients enrolled, nine were male and nine female; their ages were 27.2±11.6 years (mean ± SD) and periods of suffering prior to enrollment were 4.5±4. 1 years. Three patients were in the first onset of Crohn's disease, and the other fifteen were in relapse. The affected sites were the small intestine in six patients, both small and large intestines in seven, and the large intestine in five. Intestinal stenosis was observed in seven patients, and anal lesions in ten. Their Internal Organization of Inflammatory Bowel Disease (IOIBD) score (19) and their Crohn's Disease Activity Index (CDAI) (20) before the LCAP therapy were 2.5±0.7and23 1.5±56.7, respectively.
Two of the patients had been receiving 10 mg/day of corticosteroid and two others had been receiving 3.0 g/day of salazosulfapyridine; the same medications werecontinued for these four during the LCAP therapy. A summaryof the patient profiles is shown in Table 1 . Informed consent was received from each patient before enrollment in this study. LCAP was performed with a Plasauto 1,000 apheresis system (Asahi Medical Co. Ltd., Tokyo) (8) equipped with a Cellsorba leukocyte removal filter (Asahi Medical Co.) (8, 9, 18). Whole blood was taken from a cubital or femoral vein, passed through the filter, and returned to a corresponding vein. Intensive therapy consisted of one LCAP session per week for five weeks (9), and was followed by initial maintenance therapy consisting of five sessions of LCAP at intervals decreasing in accordancewith the patient's condition to as low as about once every four weeks. In each LCAP session, 3 liters of whole blood were processed at a blood rate of 50 ml/min. Nafamostat The success rate for the intensive therapy, as the proportion of patients having achieved remission by the Japanese standard criteria at the end of the intensive therapy, was nine of eighteen patients and thus 50%, as shown in Table 1 .
Four of the patients who had total parenteral nutrition in the N group were removed from the study at the end of the intensive therapy, and thus received no LCAP maintenance therapy. None of these four showed improvement in symptoms. One who had bleeding of small intestine before the initiation of LCAP had exacerbated bleeding and two who had intestinal stenosis before LCAP showed no improvement in either anal fistulae or intestinal stenosis, and surgical removal of bleeding or stenosis lesions was indicated for all three. For the fourth, routine abdominal ultrasound examination after completion of the intensive therapy showed signs of pancreatic cancer, even though the other laboratory data, including bile duct enzyme, bilirubin, and tumor markers, did not suggest its presence. The diagnosis of pancreatic cancer was cofirmed by further imaging studies including computerized tomography, angiography, and endoscopic retrograde cholangiopancreatography, and surgery was indicated for pancreatic cancer. For the purposes of the present analysis, this patient was nevertheless classified as non-remission, and thus in the N group, because his stenosis lesion was clearly distinguishable from the pancreatic tumor lesion and showed no improvement or amelioration in related tenderness at the end of the intensive therapy.
In the course of the follow-up maintenance therapy, one patient in the R group relapsed. No other relapse occurred either in the initial maintenance period or in the follow-up maintenance period of LCAP sessions approximately once every four weeks for a mean period of about 43 months for all eight of the patients in the R group who remained free from relapse. The five patients in the N group were removed at the end of the 5 sessions of the maintenance therapy because of no further improvement. Four out of these five patients deteriorated within 6 months after completion of the intensive therapy and were admitted again to hospital. Surgical removal of stenosis lesion was indicated for two patients. Another two patients were under total parenteral nutrition (TPN) again and then complete elemental diet (ED) therapy was used for maintenance nutrition. The latest success rate as determined by the standard Japanese criteria for Crohn's disease, after a mean period of about 43 months of follow-up maintenance therapy, was thus 44% (8 of 18 patients). As shown in Table 2 , the R group showed significant improvement in IOIBD score, CRP, and ESR at the end of both the intensive therapy and the initial maintenance therapy, with mean values for this group all reaching and remaining within the normal range, while the N group showed significant improvement only in IOIBD score and did not achieve mean values within the normal range for any of these three parameters. As also shown, the mean IOIBD scores before the intensive therapy were significantly lower for the R group than for the N group. It should be noted that all of the values shown here and elsewhere in this report for the N group following the initial maintenance therapy represent only five of the original nine patients in this group, due to the removal of the other four from the study. As also shown in basis of the mean CDAI values obtained for the two groups. They showed significant improvement for both groups after the intensive and maintenance therapies, to within the normal range of less than 150, and no significant difference between the two groups either before the intensive therapy or after the intensive and maintenance therapies. The decrease in CDAI was apparently the result of the alleviation of symptoms such as diarrhea, abdominal pain, and fever which was observed in almost all of the patients of the N group as well as all in the R group, and a primary cause of the divergence between the CDAI and IOIBD scores was apparently the inclusion of abdominal tenderness in the latter but not the former.
Side
During the intensive therapy, there were very few side effects except bleeding in one of the 18 patients, however, there were some side effects (6.4%: 21/328 procedures) including digestive symptoms such as abdominal discomfort and nausea, allergic reactions such as extremity itch, sensory disturbance of tongue and lips, and nasal obstruction, cardiac symptoms of palpitations, neurological reactions such as mild headache and dizziness, and general reactions such as slight fever and chill during the maintenance therapy. All side effects were mild and temporary. All of these side effects were alleviated when the anticoagulant was changed. Some patients had several concommitant adverse symptoms.
Mode of nutritional intake
For the nine patients in the R group, the numbers receiving total parenteral, elemental, and peroral nutrition (less than 20 g/day fat restricted diet), respectively, were eight, one, and zero and mean total calorie intake was 1,800 kcal (38.3 kcal/kg) before the intensive therapy. However, the number and mean total calorie intake were changed to one, five, and three and approximately 1,750 kcal (about 35.2 kcal/kg) at the end of the intensive therapy and zero, three, and six and approximately 1,720 kcal (about 34.5 kcal/kg) at the end of the initial maintenance therapy. In the N group, the corresponding numbers and mean total calorie intake were nine, zero, and zero and 1,800 kcal (40 kcal/kg); five, four, and zero and 1,800 kcal (39.5 kcal/ kg); and one, four, and zero and 1,800 kcal (38.3 kcal/kg). At the time of their removal from the study, one of the patients requiring surgery for stenosis lesion was on total parenteral nutrition and the other two were on elemental diet, and the patient requiring surgery for pancreatic cancer was on total parenteral nutrition.
Age, prior history, and affected sites The R group showed a statistically lower (p<0.05) mean age, period of prior suffering, and incidence of intestinal stenosis than the N group, as shown in Table 1 . There was no statistical difference between the two groups in relation to affected sites or anal fistulae.
Inflammatory reactions and nutritional indices
The related results are summarized in Tables 2 and 3 . As noted above, both CRP and ESR decreased significantly in the intensive therapy and remained at normal levels after the initial maintenance therapy in the R group, whereas the N group showed no significant improvement in any of the inflammatory reaction indicators at any time. Total protein and albumin levels were within the normal range for both groups throughout the study, but did show significant increases after the initial maintenance therapy in the R group. The IBW percentage was also within the normal range throughout the study for both groups, but showed a significant increase after the intensive therapy and a further significant increase after the initial maintenance therapy. The hemoglobin level was below normal in both groups prior to therapy, and rose to the normal range in the R group but not the N group after the initial maintenance therapy. Serum cholesterol was low before in the R group, but had risen to the normal range by the end of the initial maintenance therapy; in the N group it was at or near normal throughout the study.
Flow cytometry and cytokines
The results are summarized in Tables 4 and 5 . The "control" values used in this study were the reference values obtained for healthy volunteers as described by the supplier of the measurement materials. As shown in Table 4 , the mean values for all of the cell surface marker ratios except that of HLADR+CD3+ were within the control range throughout the study in the R group and the proportion of the CD4+CD45RA+ cells was relatively high before the LCAP therapy and increased throughout the study. In the N group, the mean values were above the control range for HLADR+, HLADR+CD3+, and HLADR+CD8+ but within the control range for HLADR+CD4+, CD4+CD29+, and CD4+CD45RA+ throughout the study, and had decreased to the control range for HLADR+CD8+ at the end of the initial maintenance therapy.
Significant differences between the two groups include higher mean ratios for the N group than the R group in HLADR+CD3+ cells before and after the intensive therapy but not after the initial maintenance therapy, and in HLADR+CD4+ and CD4+CD29+ cells before the intensive therapy and after the initial maitenance therapy. In contrast, the proportion of CD4+CD45RA+ cells was significantly lower for the N group than for the R group throughtout the study. For both groups, the proportions of CD3+, CD4+, CD8+, CD38+, CD56+, and CD1 Ia+CD8+ cells, the levels of TCRy-8 and NK activity, and thd CD4/8 and HLADR+CD4/8 ratios remained within the control range and showed no significant differences throughout the study (data not shown). As shown in Table 5 , the cytokine measurements showed relatively large deviations from the mean for both groups throughout the study. In both groups, the mean levels were within the control range for IL-1(3 and above the control range for IL-6 and TNFoc, with no significant differences between the groups or between different stages of the therapy. For IL-2, the mean level was high in the R group before therapy but decreased gradually and was within the control range after the initial maintenance therapy, while in the N group it was within the control range throughout the study, though significantly lower than that of the R group at the initiation and at the end of the intensive therapy. For IL-4, the pre-therapy levels were both within the control range but had decreased below that range in the N group after intensive therapy and in both groups after the initial maintenance therapy. For IL-8, the level was within the control range throughout the study in the R group, while in the N group it was initially below the control range but had in- creased to the range after both the intensive and initial maintenance therapy. For IFNy, the level was above the control range throughout the study in the N group, but in the R group, the high levels before and after intensive treatment had decreased to the control range at the end of the initial maintenance therapy.
Discussion
The etiology of Crohn's disease is not known, and symptomatic therapy is central to its treatment. Remission can be induced through total parenteral nutrition among patients without intestinal stenosis or complex anal fistulae (7), and maintained for long periods with a combination of dietary intervention or elemental diet with steroids, sulphasalazine, 5-ASA, immunosuppressants (2-6). Relapse is an ever present possibility, however, and many patients must repeatedly undergo surgical procedures for intestinal stenosis, fistula, and complex anal fistulae (15), making repeated hospitalization necessary and impeding the maintenance of ordinary life (23, 24) .
For ulcerative colitis and other diseases, LCAP therapy with a leukocyte removal filter has been used with success by Sawada and his colleagues since 1992 (8-10). In this therapy, the leukocyte adhesion is directed toward the removal of leukocytes including activated granulocytes, monocytes, and cytotoxic Tcells, and thus toward stopping abnormal intercellular transmissions and immune reactions. It has been found effective in the induction of remission in more than 80% of patients with ulcerative colitis (9) in the preliminary study, and its efficacy in the treatment of this disease is being examined in a large clinical trial conducted by the Research Group for Inflammatory Bowel Diseases under the auspices of the Ministry of Health and Welfare of Japan (25) .
The present study was a preliminary investigation on the effects of LCAP with a leukocyte removasl filter in 1 8 patients with active Crohn's disease. The success rate, based on the standard Japanese criteria for Crohn's disease remission, was 50% after the intensive and initial maintenance therapies and 44% after the follow-up maintenance therapy, and most of the nine patients who did not achieve remission by this standard nevertheless showed amelioration in symptoms such as diarrhea, abdominal pain, and fever after the intensive and maintenance therapies. Bicks and Groshart (13) have reported that treatment of Crohn's disease by T-lymphocyte apheresis with centrifugation resulted in remission for 48 of 54 patients (89%), in which the basic criteria of remission were freedom from steroid medication and continuous function in day-to-day life. By these criteria, the rate of remission in the present study would be 14 of 18 patients, or 77.8%, and thus similar to that obtained by Bicks and Groshart (13).
Comparison between the rersults of the LCAP therapy in the present study and the patient backgrounds showed the therapy to be most effective in treating Crohn's disease in cases where the period prior to suffering was relatively short and intestinal stenosis was absent. We also treated the patients with stenotic lesions and/or anal lesion by LCAP because we thought that symptoms associated with stenosis would be improved if swelling of the stenotic and anal lesions would be settled by LCAP; however, LCAP was not effective in treating the patients with stenotic and/or anal lesions. In the R group, three patients were given a fat-restricted diet (fat is less than 20 g/ day) and were treated with only LCAP therapy without drugs or elemental diet. Their condition has been good for years so far and image studies such as endoscopic and X-ray examinations have shown continuous healing of both ulcers and aphthoid lesions, and no deterioration. The image studies of the R group are characterized by no stenosis and no fistula. Ulcers and aphthoid lesions have disappeared and have not appeared for an average period of 43 months. We think it seems that stenotic lesions,anal lesions and fistula require surgery. In addition, LCAP treatment may be a risk for a CD patient with intestinal bleeding, though LCAP was effective for the treatment of ulcerative colitis patients who had bleeding from coloniculcer. It may be related to the fact that the CD ulcer is usually deeper than that of UC. All side effects had eliminated when the anticoagulant was changed so that we presume that they were associated with an allergic reaction against the anticoagulant. This is in accord with other findings on the antiinflammatoryeffects of treating active-stage Crohn's disease with apheresis by centrifugation (12-14).
It should be noted, however, that another report concluded that centrifugal apheresis would not be appropriate for maintenance of remission (14).
With the LCAP therapy, the mean IOIBD score and mean CDAI improved for both the remission (R) and non-remission (N) patient groups. A statistical difference was found between the pre-therapy IOIBD scores, but not the pre-therapy CDAI values, of the R group and the N group. The main source of this divergence between the two scoring systems was apparently the inclusion of abdominal tenderness as a criterion in IOIBD but not in CDAI. The number of patients who had complained of abdominal tenderness before the LCAP therapy was higher in the N group than in the R group. The points of tenderness on the abdomen almost always coincided with severe intestinal lesions with stenosis. The results thus also suggest that the LCAP therapy may not fully stabilize the inflammatory reaction in patients with intestinal stenosis.
The leukocyte removal filter used in this study has been shown to be capable to remove from whole blood nearly 100% of its granulocytes and monocytes, 70 to 80% of its lymphocytes, and 30 to 40% of its platelets, but virtually no red blood cells (17, 18). The procedure with the leukocyte removal filter is much simpler and shorter than centrifugation, as the white blood cells are removed by their characteristic adhesion to nonwoven polyester fibers during their passage through the fiber, with no need for further processing or specialized equipment, and the procedure is completed in about one hour, or one-third of the time required with centrifugation. These characteristics facilitate its use in long-term maintenance therapy with minimal adverse effects (9, 10, 18).
The results of the cytometric analysis showed several noteworthy differences between the R and N groups, particularly in the initial values and trends of the HLADR+, HLADR+CD3+, HLADR+CD4+, CD4+CD29+, CD4+CD45RA+ cells ratios. HLADR+ cells are thought to be related to activated leukocytes, HLADR+CD3+ cells to activated T-cells, and HLADR+CD4+ and CD4+CD29+ cells to activated helper T cells and helperinducer T-cells (26, 27) , respectively, and CD4+CD45RA+ cells to suppresser-inducer T-cells (28) . The ratio of HLADR+CD3+ and HLADR+CD8+ cells decreased to near normal range with the improvement of patients ' symptoms when these ratios were extremely high, which concurs with the earlier results of the preliminary UC study. However, HLADR+CD3+ was never in the normal range for UC or CD. In the UC treatment, there was a tendency for LCAP to be effective for patients with a relatively high ratio of HLADR+CD3+ and HLADR+CD8+ cells and had little effect on other patients. This suggests that the ratio of the activated cells does not need to be high in UC when the inflammation of colonic mucosa and submucosa has already ceased with fibrosis. In CD, on the other hand, even if one intestinal lesion has ceased with fibrosis, other skipped lesions would be the next target for inflammation. Because the pathology of CD is different from UC and lesions may exist in all digestive organs, especially gastrointestine, as a form of skipped lesions in CD, patients with a higher ratio of activated cells might have a higher pathogenic influence. Thus, these patients may form more stenotic lesions and fistula. Therefore, we should treat such patients in the early stage of CD with more frequent LCAP sessions or a larger treatment volume.
Even though the proportions of HLADR+CD3+ and HLADR+CD8+ cells, which are involved in the activation of T cells (26) (27) (28) , were all initially higher in the N group than those in the R group, still several showed some tendency to decrease during the intensive and/or maintenance therapy. However, there were no remission in the N group and such changes were not observed in the R group. The proportion of the CD4+CD45RA+ cells was initially lower in the N group than in the R group and remained unchanged throughout the study, though it was relatively high before the LCAP therapy and increased throughout the study in the R group. This suggests that LCAP enhanced the immune modulating effect of the suppresser-inducer T-cells in the R group and not in the N group.
The assays for cytokine activity indicated that, in the R group but not the N group, the production of IL-2 and IFNy as a representative for proinflammatory cytokines was significantly lower after the initial maintenance therapy than it had been prior to the therapy, suggesting that the increased suppresserinducer T-cells function affects the proinflammatory cytokine production decrease.
In the N group, the production of IL-4 was significantly lower after the intensive therapy than before and the production in both groups was relatively low. The production of IL-6 and TNFoc was higher than the control value throughout the treatment periods in both groups, despite the successful induction of remission in the R group. This shows that CD's immune abnormality is an imbalance of Thl and Th2 functions. These changes in surface markers and cytokines are in accord with other studies on Crohn's disease (29, 30) The results of these analyses may provide some insight on the relationship between these cell types and cytokines and the effectiveness of LCAP therapy in treating Crohn's disease. The therapeutic effect of LCAP may be in part the result of its gradual decrease in the number of memory-retaining cells attacking the intestines. The decreased proportion of HLADR+ cells, the increased proportion of CD4+CD45RA+ cells, and decreased cytokine production of the cytokines IL-2 and IFNy are apparently associated with the mechanism of LCAP efficacy. LCAP may have the effect of stabilizing intestinal inflammation by suppressing the Th l -predominated excessive immune reaction in Crohn's disease, and it may also exhibit an immune modulating effect in cases involving excessive immune reaction. In other words, it may be able to neutralize not only the excess activated Thl, but also the activated Th2 immune reaction in cases where it exists. The results also indicate that the initial values of the proportion of activated cells, in terms of HLADR+ and HLADR+CD8+ cell ratios and the CD4+CD29+/ CD4+CD45RA+ cell ratio, and those of IL-2 cytokine production, may be used to predict the LCAP efficacy. In the same light, the results of the immunological evaluations performed in the present study may be found to be more accurate indicators of the differences in patient background than the Japanese standard criteria for Crohn's disease remission. The clinical results showed that the LCAP therapy, like Tlymphocyte apheresis, can improve patient tolerance for nutritional intake and ameliorate the related symptoms. We initially provided total parenteral nutrition together with this treatment for all patients except one, who was on a total elemental diet, due to the severity of their symptoms (i. e., severe abdominal pain and/or severe diarrhea after eating). As their clinical symptoms improved in the course of the LCAP therapy, we changed the mode of nutrition from total parenteral nutrition to total elemental diet or peroral meals, and from total elemental diet to peroral meals. Even after the frequency of the LCAP therapy was reduced from once a week to once a month in the initial maintenance therapy, eight out of nine patients in the R group needed no additional medications such as corticosteroid, salazosulfapyridine, and 5-ASA. At the time of writing, these eight patients are still receiving the LCAP therapy once a month; six of them remain able to eat orally without any symptoms, and the other two take about one-third of their total calories (approximately 1 ,900 kcal, 38.7 kcal/kg) orally and two-thirds by elemental diet because of previous bouts of inflammatory reaction such as CRP and ESR increase followed by abdominal pain or diarrhea when they were attempting complete dependence on daily peroral meals. These eight patients in the R group have now maintained remission as defined under the Japanese criteria for an average period of about 43 months.
We fully agree with the conclusion of Bicks and Groshart (13) that apheresis can ameliorate patient symptoms and reduce the steroid dosage or eliminate the need for corticosteroids in long-term treatment of many patients suffering from Crohn's disease, and thus substantially improve the quality of life for the patient. We believe, further, that the technique of apheresis applied in the present study has an immune modulating effect similar in degree to that obtained by Bicks and Groshart (13), even though it removes only 1.6xlO10 of white blood cells, vs. the removal of 4 to 8xl010 by the centrifugal technique of their study. Fibrosis and intestinal stenosis are often observed in patients suffering from persistent Crohn's disease. In these patients, due to the continuous provision of antigen from intestinal tissue, there may be persistent tissue damage and a vicious circle may eventually arise between increasing immune activity and degradation of the immune response mechanism. Presumably, this vicious circle has not yet developed in patients with as yet relatively short periods of suffering, and it may be that in such patients the LCAP treatment is capable of modulating the feedback function controlling cytotoxicity.
It is widely known that total parenteral nutrition and total elemental diets can stabilize the intestinal inflammation attributed to Crohn's disease, due to the fact that they eliminate some of the contents of the ordinary oral diet from contact with the intestine. It is this contact that is thought to be the primary cause of the inflammation of the intestine or at least one of the secondary aggregating factors. In practice, however, the natur al urges of appetite make it difficult to refrain from the normal oral intake of food. 
